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Objectives
• Utilize a digital soil mapping workflow to 

provide consistent property maps of the 
continental United States

• Create a product that can be easily updated

**Covariates from Ramcharan et al., 2018 SSSAJ 100m mapping

Final RF

Evaluate using:
1) Normal CV

a) All points
b) KSSL points

2) Chosen spatial CV

5) Prediction and 
validation

Spatial Prediction

4) Choose spatial cross 
validation (CV) scale to match 

global uncertainty: cvRPI ~ gRPI
normal CV, 1km, 10km, 50km, 100km

Location:
- Tier 1: gps
- Tier 2: >2010
- Tier 3: 2000-2010
-Tier 4: <2000

Sources:
- KSSL data
- NASIS component-linked
- NASIS spatial/name link - home map unit
- NASIS spatial/name link - adjacent map unit

gps, kssl

gps_gps2,kssl

gps_gps2, 
kssl_comp-linked

...

Training data grid search:
a) Maximize OOB R2 from ranger Random Forest (RF)
b) Minimize Global Relative Prediction Interval (gRPI) Estimation at 

random 1x106 pixels

1) Test using varying tiers of data: 2) Query random 250k 
gNATSGO training 
points

gRPI
Estimation at random 

1x106 pixels

Final RF with chosen 
training dataset

3) Estimate global 
uncertainty

SOLUS100 Properties
• Depth to bedrock (cm)
• Depth to restriction (cm)
• Sand, silt, clay (%)
• Sand fractions (very fine, fine, 

medium, coarse, very coarse) (%)
• Rock fragment volume (%)
• Bulk density (g/cm3) 
• Soil organic carbon (%)
• pH
• Effective cation-exchange capacity 

(ECEC) and CEC7 (meq/100g)
• Gypsum content (%)
• CaCO3 (%)
• Sodium adsorption ratio
• EC (mmhos/cm)

Workflow

Details
• Phase 1: 100 m
• Phase 2: 30 m
• Harmonized depths (0, 5, 15, 30, 60, 100, 

150 cm)
• Prediction uncertainty
• Accuracy metrics
• Standards: National Soil Survey Handbook 

Part 648
• 30-day open comment period              

(ended July 1, 2023)
• Annual update with newly acquired data 

and evolving modeling approach 
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Future Focus
• 30 m property maps
• Prediction of dynamic soil properties
• Property maps to support

• Dynamic soil survey
• Agency modeling tools
• Environmental modeling and assessment
• Interpretations
• And more...
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